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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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earned patent term adjustment. See 37 CFR 1.704(b). 
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2a)[2 This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 11, 453 O.G. 213. 
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4) [3 Claim(s) 43-48 and 50-58 is/are pending in the application. 
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5) n Claim(s) is/are allowed. 

6) E3 Claim(s) 43-48.50-58 is/are rejected. 

7) D Claim(s) is/are objected to. 
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Application Papers 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 
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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

2. Claim 43 is rejected under 35 U.S.C. 102(a) as being anticipated by Bailey. 

3. With respect to claim 43, Bailey shows a method of fabricating an IC (see cover Figure 
and column 6, line 41 et seq.) with a substrate (not numbered), a switch transistor, a first 
insulating layer of BPSG (column 6, line 60), a nonconducting buried diffusion barrier of Si3N4 
(column 13, line 31) and a second insulating layer 1 176 of UTEOS. A ferroelectric capacitor 
stack 1 178/1 180/1 182 is formed. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 44 - 48 and 50 - 56 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bailey in view of Asano et al. 

6. With respect to claim 44, Bailey shows a conductive plug contacting the switch with 
CMP being performed after the plug formation (see Figure 10A). Bailey does not specify that 
CMP is performed after other steps in the process but the use of CMP would be obvious in any 
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case where the processed surface were insufficiently flat and would be performed for the same 
reason that the CMP shown is used. Bailey shows the use of a hydrogen barrier and Asano et al. 
show that oxygen can have deleterious effects and provides an oxygen barrier below the 
capacitor lower electrode (see cover Figure and column 17, line 30). It would be obvious to 
include an oxygen barrier in the Bailey device to prevent deleterious effects of oxygen as shown 
by Asano et al. Bailey shows a bottom electrode 1 178, a dielectric 1 180 and a top electrode 
1 182. Although it is not clearly shown by Bailey, the resultant structure would obviously require 
etching the capacitor stack. 

7. With respect to claim 45, Bailey shows a third insulating layer surrounding the capacitor, 
the third layer having an opening for a plate line electrode 192 and portions of the layers are 
removed to provide for the electrode contact shown to the right of the capacitor. 

8. With respect to claim 46, the hydrogen barrier surrounds the capacitor. 

9. With respect to claim 47, the hydrogen barrier is only on the capacitor and would 
obviously have been removed from the rest of the device. 

10. With respect to claim 48, there is a connection to the plate line and there is a connection 
to the switch. 

1 1 . With respect to claim 50, Bailey shows a conductive plug contacting the switch with 
CMP being performed after the plug formation (see Figure 10A). Bailey does not specify that 
CMP is performed after other steps in the process but the use of CMP would be obvious in any 
case where the processed surface were insufficiently flat and would be performed for the same 
reason that the CMP shown is used. Bailey shows a bottom electrode 1 178, a dielectric 1 180 and 
a top electrode 1 182. Although it is not clearly shown by Bailey, the resultant structure would 
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obviously require etching the capacitor stack. There is a plate line electrode (cover Figure) and 
the hydrogen barrier is on the electrode and surrounds the capacitor. Bailey shows the top 
electrode as being 150 nm of Pt (column 10, step 1012) and an electrode layer of 500 nm of Al 
(column 11, step 1048). 

12. With respect to claim 51, Bailey shows the use of a hydrogen barrier and Asano et al. 
show that oxygen can have deleterious effects and provides an oxygen barrier below the 
capacitor lower electrode (see cover Figure and column 17, line 30). It would be obvious to 
include an oxygen barrier in the Bailey device to prevent deleterious effects of oxygen as shown 
by Asano et al. 

13. With respect to claim 52, Bailey does not describe the process of etching the capacitor 
stack but it is known in the art to provide a mask that does not etch to perform the etching and to 
do so would be obvious. 

14. With respect to claims 53 and 54, Bailey describes the electrode thickness as 150 nm 
(column 8, line 28) but it would be obvious to use any thickness that had sufficiently low 
resistivity and since criticality has not been established it would be obvious to use these 
thicknesses. 

15. With respect to claim 55, Bailey does not describe the process of etching the capacitor 
stack but it is known in the art to provide a mask that does not etch to perform the etching and to 
do so would be obvious. 

16. With respect to claim 56, Bailey does not specify that CMP is performed after other steps 
in the process but the use of CMP would be obvious in any case where the processed surface 
were insufficiently flat and would be performed for the same reason that the CMP shown is used. 
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17. Claims 57 and 58 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bailey 
in view of Asano et al. and further in view of Kanaya et al. 

18. With respect to claim 57, Bailey does not provide details of ferroelectric layer formation 
but Kanaya et al. shows (see Figures 4a, 4b and paragraphs 0084 and 0091) that the ferroelectric 
layer is crystallized and then patterned. It would be obvious to use this formation technique since 
it is known to be functional. 

19. With respect to claim 58, annealing before or after patterning is a matter of design choice 
and it would be obvious to do either. Note that Bailey does not specify that an array of devices is 
formed but since a memory is being formed it would obviously include more than one device. 

20. Claim 59 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bailey in view 
of Asano et al. and further in view of Fox et al. 

21 . Bailey does not provide details of ferroelectric layer formation but Fox et al. show that a 
PZT film of 180 nm (0040) is annealed at 600 degrees for 90 seconds. It would have been 
obvious to use this process since it is known to be functional and since criticality has not been 
established it would be obvious to form a thinner film as a matter of design choice. 

Response to Arguments 

22. Applicant's arguments filed 1 1/12/04 have been fully considered but they are not 
persuasive. 

23. Applicant argues that Bailey does not show the claimed device and shows some 
confusion about Bailey. Bailey shows that a BPSG layer, a silicon nitride layer and a UTEOS 
layer are formed which provides the buried barrier layer. Bailey also shows that a conductive 
barrier layer is formed after formation of the plug contact (see steps 1110 and 1114) Thus the 
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claimed structure is shown. Note also that the flow chart of Bailey is the same as that shown by 
Applicant. 

24. With respect to claim 50, Applicant states that the metal layer 1 of Bailey is not an 
electrode but Examiner fails to see any distinction. Note that metal 1 is 500 nm which is thick. 

25. With respect to claim 58, Applicant states that early anneal is not shown but note that 
Bailey shows annealing steps 1 120, 1 130, 1 146 and 1 169. 

Conclusion 

26. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 . 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Douglas A. Wille whose telephone number is (571) 272-1721. 
The examiner can normally be reached on M-F (6:15-2:45). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Primary Examiner 



